, and Johnson and Jackson (5) show that excised roots of barley, soybeans, and wheat, respectively, all actively accumulate Mg2" but accumulate very little Ca2`. Nevertheless, Ca2+ may markedly affect the absorption of Mg'+.
Without being absorbed itself, CaY+ greatly inhibits the uptake of Mg2" by barley roots (7, 15) . However, this effect does not appear to be universal, as CaY+ reduces Mg'+ uptake only slightly in soybean roots (9) . These divergent effects of CaY+ certainly warrant further study. Furthermore, the nature of the interaction between CaW+ and Mg2" might be better understood if studied with a species that absorbs both CaY+ and Mg". One species that meets these requirements is corn. Unlike the plant tissues mentioned above, excised corn roots actively absorb CaW+ (3, 10) , as well as Mg'+. This study was undertaken to characterize the general features of Mg2`and Cl-uptake by this tissue and to determine the effects of Ca2+ under various treatment conditions.
MATERIALS AND METHODS
Experiments were conducted with 6-cm apical segments of primary corn roots (Zea mays, cv. DeKalb 441). The roots were obtained from 5-day-old seedlings that were dark-grown in 0.2 mi CaSO, according to the procedure described previously (10) . The preparation and treatment of the roots are also indicated therein, except for the following minor modifications: (a) to minimize leaching of the excised roots prior to treatment, the roots were held between several layers of damp cheesecloth rather than in distilled water and (b) both growth and treatment temperatures were maintained at 30 C, except when temperature was a variable. A root to solution ratio of 1 g/liter was used in all treatments except when MgCl, concentrations were less than 0.1 meq/liter in which case a ratio of 1 g/4 liters was used. The absorption solutions were aerated continuously and the pH was controlled within +0.2 unit with acids or bases corresponding to the ions in the solutions.
Treatments were terminated by removing the roots from the absorption solution and rinsing them for 30 sec in 1 liter of distilled-deionized water. Chloride was extracted from the fresh roots with four successive 10-ml aliquots of boiling water and was determined by automatic coulometric-amperometric titration (1). The hot water extracts and titrated solutions were then recombined quantitatively with the root samples, taken to dryness, and digested in nitric and perchloric acids. Cations were determined by atomic absorption spectroscopy. (2, 4) and independent of pH for others (4, 12) , its effect on Mg`4 and C1-absorption was studied at various pH levels from 3 to 6.5.
Absorption rates were determined with 0.5 meq/liter MgCl2. in the absence and presence of 0.5 meq/liter CaSO,. Solutions above pH 5.6 were prepared by titrating Mg(OH)2, with appropriate amounts of HCl. Below pH 5.6, HCI was added directly to MgCl2 solutions to obtain desired pH levels. Analysis of the ambient solutions showed Mg`4 and Cl-concentrations to be 0.50 ±+ 0.02 meq/liter in all treatments except those at pH 4, 3.6 and 3 in which Cl-was 0.6, 0.8, and 1.6 meq/liter, respectively. This increase in concentration is not considered critical, however, since the data in Figure 2 indicate little effect of concentration in this range on the rate of Cl-absorption. As shown by the solid symbols in Figure 3 , the effect of pH on Mg`4 absorption by corn roots was similar to that reported for barley (15) and soybean (9) (Fig. 4) . Magnesium absorption was markedly reduced by Ca2' in the low concentration range (0.01 to 0.1 meq/liter). This regulatory effect of Ca2+, however, did not result from competitive absorption of Ca2'. Total net uptake of Ca2+ in this concentration range was less than 1.0 ,ueq/g for the entire absorption period of 5 hr. It should be pointed out that, in the absence of Mg2+, corn roots readily absorb Ca2+ in this range, with 0.1 meq/liter saturating mechanism I (10). It appears, therefore, that Ca2' and Mg2`are mutually inhibitory in the low concentration range. With progressively higher CaS04 Concentration (meq/1) FIG. 4 . Effect of increasing Ca2+ concentration on the rates of Mg2+ and Ca+ absorption. All solutions contained 0.5 meq/liter MgCl2 at pH 5.6 . Absorption rates taken between 1 and 5 hr.
